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mm^] mmm 

vy. ^ <D^mmmmm^izm^z^m(D^^ vr=.^uyi7 m^tf^wm -^n^^t. 

$ tiT ^ S >f > A- ^ iag& S::^ bT ffflBX -r ^ > y h ^ > i^'x ^ <D 
mmm^izm^cD^m. \^r=.^nv^ m^tt'^^lM ^t\.^:^^ v^y^ry^^ypy. 

MM-r s ^ -f ^ > ^mmmm izm^^ 

z: #^ i: S ^ ^ - i/' jK > >^ia!^„ 

m-t^m 1 >A-^iai^i:> mm^^'-P^yzfmmzx:b^n^^u v ^ 

i: r ® m 1 ® >f > A - ^ lUji^CO ffi □ L T ^ © N A N D 

^m^^BMt^mzay^y^^-^m^t.. mmmmt^v^yv7.9(Dmijo:> 
h'y y V 7.^ <Dmm.mm^^\z^i-m-^t\'^ ^ u V ^ m^^^nx^(Dm^^Rm. 
-r^mzo^yA-^m^n. rtie>ii2^t>*ii3(Z)^>>'i-^imi?i®miJ^n 
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mi jSlx:^^ 2 (DN AN Dm^(Dm:h^%^xmm^^ ^y^<Dmm^tir^^ny 

ti^^uvi^m^^^m-t^rnKD^yA-dtmrnt. mmmm-r^h^yt^:^ 
^(D-:&(Dh^yp^^(Dmmmm^^icwM-^n^^uy ^m^tmrnmicD 

4yA-'$tmm<Dm:b^U^yi7m-^t^AiJhX^(DNOR^^^t.^mi<DN 

oRinM&i:. mmi(DNORm^<Dmj3^uy^m^^R^'t^m2(D>(yA- 

^y V (Dm:^<D h ^ y i^:^ ^ (DmmMmtQ^izm^ti^ ^ u ^ m-^ ii^ 

Ai3hX^<D-NOR^^%:t^m2<D'NORm^il. 2 (DN O RM^CDliitf 

^uv^m'^^B.^-t^m3(D^yA-'^m^t^mK.. mmm2jSiXj^m3(D^ 
Mms.^^^^'^^m^m i ~ 5(D\f^-rtii)^-'mizmm(D^^-p^y:fm^. 

[0 0 0 1] 

[0 0 0 2] 
[^5ll®^^] 

) ic^-rims&«. 2M<?)^-f>r- KD 1, d2, ^^/^'Asy^ci, ^sitj^ai:^^^ 

7N-S>^C o u t^$:^g;^T#^$tl-5o ^ 0 6 (b) tCli, ffffS^V:^- F 
Dl, D 2 $:P5^-v:^;i/MMO S h^>^';^^T 1 , T 2 CT«^ L T^M^a^t" 

o 
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[0 0 0 3] 

^(Dmm r-vDDj ^mij-r^ (^mic^B-t^) ^^-ifcD^^-v^y^fm 

[0 0 0 4] 

KN 1 <z>«ffiVn 1 roj (y^>F«ffiGND) icfesi:-rs„ 

*>tz:®i:^, mi^mmv out =fe)t$is^^> F«jEGND-e^si:-r-&c 

[0 0 0 5] 

J (0>J?;i/h) lC<£T-r-5i:, ^ap^/A'^/^rC 1 lC<fcoTy - K«£tVn 1 

r-VDDj ^l?§lo?ge>4X'5c ZKDil^^r-r:^-- KD 1 (h^^i/'X^ 
TRl) tt:r:7L, FD2 (h^>i;x^TR2) tt^ytyt^t^isb. ffi 

:^jSJBtVo u t r-vDDj (0 7 (c) #m) , miJ^^^^i^^ 

Cout« r-vDDj lC3^«^ti'&z:i:i:;&S„ 

[0 0 0 6] 

^^/A'^aiC 1 ICioT, - F«JBEVn 1 K^JEGNDICBI 

^_tlf^ti-5o ^-f;*--FD2 ( h ^ T R 2 ) tt;r:7b. m 

;d«ffiVo u t limi;^^AS/^5f C o u t ©3^««JE r-VDDj j&mizUn^ 

[0 0 0 7] 

?i^JC, ^Mt 3^CJ3V^T^^^y^^r'fg#CLK;&'^||t^*|&S TLj l/^;HC;&St 
, y- F«flEVn 1 ttSmSl^ r-VDDj ^-e§loSEe>tl-g>o :i<Dt.^dr^yt 
-FDl ( h^>2;?X^TR 1 ) tt:r-7b, ^5?*-f>r-FD2 ( h ^ > j;:^ ^5? T R 
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2) fj^yi-y-t^t^tb. m:^J«iEV o u t lifltK r-vDDj Htj^i)^ m;^J=¥^A 
t/^C o u t li-VDDlC3^«$tlS3i:h«i-2>= Zl® J: ^m:^J^"V/ti/^5? C 
o uty\<D^mi)m'')M^n^:r.tic^^x. ffi;d«ffiv o u t ttistf r-vD 

Dj lC'^#$tl-5<fc-^iC;&S„ 
[0 0 0 8] 

s:/^«?)®«jEiem^mi:LT, M;^ticcD im^^mm^) ]^^^A<Dnmm 

[0 0 0 9] 

CD®. _hSB^>f KD 1 , D2 (fe^ v>l± h ^ > i^:;^ ^ T 1 , T2) ®b^VN 

't<Dmi]n&<DmMm(Dmmmit (vDD-2vth) ii^Siy, ^®«:^s 

l&'ljtVDD J: y 2 V t h;ett<ST-rsr^i:«;'5o ^LT, Zl® J: ^ ^m:dflJEb 
®«fi*f'(it®(£T*'^. ^^-^;^'7K>^llIg&i:LT®«ffi^i^l^^®igT^^Sv^Tv^ 

[0 0 10] 

, Mx.l^$fe®ig6 (b) lC:^LfeP5^-v:?^;i/MMOS h^>S/'X^T 1, T 2 $: 

<ST^, h'^yp'7.9i^M(omm^(Di&Tti^Mnx^tst\f^^<Dt./3t^. 

[0 0 11] 
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[0 0 12] 

^v=yyvy^9<D^mmun^^\z:s.\^\zm^<DRm.\^t^i^uv ^m'^ii'^^iM-^ 

[0 0 13] 

mmmm^'f-) iznB^wijavxf)^^mh^yp:^^<D\f-^^m ( 
^(D7.>{v^yfmzi^\^^m^y'yyvy.^ {.^mv^yyVT^^o^^m^^mm. 

t^iz. ^<Dmm^^\^±-t^^-^iz/st:^. 

[0 0 14] 

»^]S2iB^(z>^^«, m^mimm(D^^'-t^'^y:fmmzi5\i^x. mm^ 
u-y^m^it. -':^<Dmmm&m'f'i!)mm/~\^izmm-^nxi'jt^>(yA-^m 

^^iftvxmmy^^ y^yifh^yi^::^^<Dmmmmt^^izWl3a^ti^:r.ii^^ 

[0 0 15] 
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[0 0 16] 
[0 0 17] 

h'^yt^:x.^t>m^izyty't^:iii(Dtjt\.^'!7uy^m^i)^mm-^ti^o ^®fc*?> 
, 'tti^h^yi^:^-$tiziz^/3tMmM^<Dmn^:r.iiif)m±^ti. mh^yt^y^ 

9 <Dmm^i)^i^±-t^ nh^hiz^ ^ ^ - v:^^ y zfm^ ^ b r <Dmmn±^i&m-t 

[0 0 18] 

m%)i. ^m.^^-vii^y:rm^\zK±^t\>^ ^nv ^m-^t^(Df$ i yj^ 

-^m^(Dm:h^Uv^m^t^Ai]LX^(DNAND^^^t&^l<DNAN 

Dm^n. mm^^-t^:i<y':fmmzxij^n^^7 u y ^m-^^R^-t^m 2 <d 

^fyA-itm^t. mmmm't^h^yV::x.^a>m:^<Dh^yp:^^(Dmmmm 

^^izmm^n^^uy^m-^^^vfX'^<Dmm^^m-t^m3<D>fyA''-stm 

zinhm2jkxff$3(D>(yA~-$tm^(Dm:b^uy^m^^A:bl^x^(D 

NAN-D^^^H^mZCDNANDm^H^m^. fffgH^ 1 JSttK^ 2 A N D 

m^aynoj^^-oxmrn.^^ s,y^(7)mm^nt^^uy^m^t-t^:iii^'e(D 

[0019] 
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OR|l|j!&®ffi;d^n^y ^'##$:;K^-r-5^2(D>r 

> s^':^ ^ cD^jitl^Sg^lc min $ ti n ^ i: S: A:d b T ^ © N o R^f^^ 
$:i:€>l|2©NORiag&i:, 1^112 ®NORiai^®m:^J^'ny^'^-^S:MiK'r<5 
m 3 ® >f > A- ^5f mS^ h t«fam 2 ^t>*|| 3 ® >r > A- ^5? iaii!&® ffi:^j ^ =fo 

o T taia ^ >r ^ > i^CD MM $ 41 ^ n ^7 h t- S r ii S: ® M © ^ -5 c 
[0 0 2 0] 

^ r i: 5: ^ © M ^ -r S o 
[0 02 1] 

[0 0 2 2] 

[^^<?)^Jfe<5D?^ffi] 
1 (DmMCOTim) 

t), «agmjBEVDD*>e)ffi:^jmffi^ LTr^mffi r-VDDj ^rmiJ-t-'S^^ >^<^ 

^ - > imig& -e ^ o 

[0 0 2 3] 
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R2tt, z:z:T-ttN^^:^;i/MMO S h^>i/^X^tCT#^$tlS 

3K>-:/'iiiJS&i±$ e>ic, ^y^'mmm^i 0. cmo s-r>A-^ i, 2, ^ 

[0 0 2 4] 

Zir-??, ^ >r ^ > ^J^'^^mSI 1 0 li, 12, 13, NAND 

[0 0 2 5] 

J/X^la, 2 a©y-X^^S*^Jtl3X-f y^>^^*h^>$^';^^?TR 1, TR 

TRi, TR2 0Dy-^*^:^mffii::&<5i:^lc. _hfBM^^ n ^ T 1 . 
^T2CDi&airn-j ix^;i/(Z)«Mtj:t«JBEi:LT, imh^>^:^'>^.^TR 1, 
TR 2 ^^||{C?t-yiC^#t-'5 7^i?)-efeSo 
[0 0 2 6] 

[0 0 2 7] 
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■t^:i^iz^i)mh'yyi^:^^TRi<DV-:^m& (7-KNi®mffi) Vni 
$ <5 <fc -9 IC L T V ^ -5 o 
[0 0 2 8] 

[0 0 2 9] 

fj^cic, ^i(D^oKmm^n^^mm(Dmm(o^^-i^:^y^mmzj^^Mms. 

[0 0 3 0] 

|^02lC:^-r^Mt 1 ^CSV^T^^^y ^#-^CLK*'5ilS THj Ix'/^^;!/ (VD 

D) ic^k-r-si: (H2 (a) ) . ^•r±m^y/^-^ 1 z(DmiJti^mm tlj 

U^j]/ (0;Jf;i/h) ^tilc#oTN ANDiaS&l 5 CDm:^j*'^l&S thj 

TfeS^^^^n^y T 2>?)^^S TLj U^JV r-VDDj il^S (02 ( 

c) #M) c 
[0 0 3 1 ] 

^(Dtm. ^y^y^h'^yp:^^TR2ityi"7-t^iiii^lz^ >(yA-^ 

1 l(Z)ffi:tf*^i^3a THj -€-tllC#oTNANDIlIj^l 4(Z)m:^j;?)^ 

i&a TLj (0/jf;i/h) -eti^'^cMo s-r 1 icA^^ti 

> l^02ica^'r^Mt 2 ^c^v^T, IWF^ 1 c?)mi7"T?fe-5i!l^^n 

-^0T 1*^113 THj 1/K;L/ (VDD) t.tj^^ (02 (b) o m^i^XAv 

Hj (VDD) htjt^ (02 (d) #M) o ^®±#^C#;^oT, ^-K 
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«ffiVnll± r-VDDj *^e>_t#b. -tCDm^if^Om^Vh tltjiS (02 (e) 
[0 0 3 2] 

tl*^CMO S-f ^/^-^ 1 iCAiJ^n, |^02lC^-r^Mt 4 ^CfeV^T. l^-f > 

A-^ 1 <Dm:^j"^^SM^^^n^y T 1 *^ TLj r-VDDj 

•5 (02 (b) #M) o zioi:^, y^>^h'^yiy:^^TRHtytyri> 

Cittmm TLj U^/\y (0;Jf;i/h) il^S (02 (d) #M) o *7^, ^<5Di: 
>f 1 3©ffi:if75&^|&S THj l^K;!/ (VDD) ^^lU, ^tllC#oT 

NANDimS&l 5©m:^J7b^ilS TLj (OjK;i/h) il^iSo ^tljb^CMO 

zif^mm i"Hj (VDD) i:3&-2> (02 (c) #0) „ z:®i:^x-r ^y5^ 

[0 0 3 3] 

Sr^{Ci:oT, ::^>-r ^y5^>^h^>i^'X^tTR 1, T R 2 ® V>mmV t h 

®^#*^^<:&u> mtmmm t-vddj icj£v>mij«ffivou t*^^e>ti'5 

J:c)lC^§ (02 (f ) #M) o 
[0 0 3 4] 

^y^V'yyVT.^T's.i, TR 2*'?i^^{c>r>$tisz:^i«^vx„ ■r^tJt., 
M2iC3^$ti'5i;e)lc, 7.^ v^y^'h'^yVy.^TKKOitvm^T off 

1 p^^c^v^Tx-r ^yf^^y h^>i^';^^5f TR2(D>r>iiraT o n2f,m'^-^n. 

—l3:^^v^y^V'7y''J7.^TK2(D^ymmT: off 2 wicfeVNT:^>f >y^ 

y^h^yV-X^TKKDitymmron.lti'^m.^-^n^o ^(Z)7t«), ^^d:< 
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X^fTRl, TR2{C:^^^Mil«?^*^SStl-5ri:=bR&lL$tl-So IrI 
[0 0 3 5] 

(1) :;^>r ^y^>^*h^>$^^^TR 1 ®^f- h^JBE^5felc5t^LT*^e>ig h 
^>^":^^TR 1 (5!)y-:^«£E (7-KNl©«ffi) Vn 1 ^r^^k^-tirS J:-51C 

[0 0 3 6] 

(2) CMOS-f>A-^l, 2®N^^:^i;i/MMOS h^>^'>^^C!)y->^ 
^^S$:X>r ^y5^>i^*h^>^'X^TR 1, TR 2®y-Xi^^SlC^^-r<5# 
^i:LTV^^„ ^CDfe«)M^^«miCJ;y, 1^ h^^i/'X^ T R l , TR2©::r 
:7i&f^(Z)*|#?:?!S^^-rS>f- h«JE (MW^n^y^^M^* T 1, ^T2) $:# 

[0 0 3 7] 

(3) ^5t-r ^ >iJ^^MlHlK&l 0{Cj:oT, X-f ^y^>iJ^h^>e^'X^TR 1, 
TR23^)m^^C;r>•r^rh<D^V^^W^^^y^'e#^T l, ^T2*'??^^$tl 
So |^^^>$^'>^^TR 1, TR2lC>^^;&M3l«?^<Z)?j^tlSZli:*^ 
R&jJt^ti, imh^>^:^':^^TR 1. TR2CD#S'ffi7b'5|nI_h'rS^2l=btC, 

[0 0 3 8] 

(4) m&^mizmi^r:7s^ v^y^^h'^yi^y^^TRi, TR2<Dh^\>^m 
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[0 0 3 9] 
[0 0 4 0] 

It. ^mmm}^(Dm^ti^mmm i (Dmm<Dmm(D ^ >r ^ > ^mmm^ i 
-3VDDJ (SIM) ^m±-t^. 

[0 04 1] 

:*:||Jg(Z)?^^®^>f ^>^^ilgEllIK&2 Oli, 3 M<Z)-r > A-^ 2 1 , 2 
2, 23. :S:t^2MG>NORimg&2 4 , 2 5 $:{i;^T«^$tlSo 5^©^^^^ 

^y^y^h^yp^^t>mmzmm^mt.tj:^^ii(Dr£\>^^z>. tn^^uv^ 

[0 0 4 2] 

t-fc. 7.^ V^>^h^yt^:^^TRl, TR2, TRSlZMVX^tl^nC 
MOS>f>A-^ l, 2, 3, /^^y ^'rHIS&B 1, B2, B3. RXJ^^^/^iy^ 
CI, C2, C 3 3b^^ti^ti|gt:t ^tiTVA^o t.tc. 7.4 v^y^V=^yV7.^ 
TR4 iciiCMO s-Y >7^-^4*>^^•^e5tlTv^s„ -euT, zir-eiiM^^n 

>>^#-^*Tl, .AT3. M^^^ny^##^ T2, * T4, ;R.tJ^^r^At/^5? ^ 
□ r5/i''©#^Cl, <^ C 3 ^i^Jl'ffc$t^TV^So 
[0 04 3] 

MOD ^ - yta5^(Z)i&f^®«!EM So 

3 3T'%;$fe<3DS2(C^L,;t#-a-i:l^#JC, n * T 1 , ^ T 3 2: 

A>j/-7TllIg&B 1, B 3 $:/M^T3l@$itT^-VAi/^^n^y C 1, <^> 

C 3:^^?^^$tiTVNS (H4 (b) , (d) #M) o ^feM^^^n^y^^-^^. T 
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2 t:Av7Tm^B 2 ^i;i'hrmm^'^X^^/'^ty^^Uy^m^4>C2ii^m^ 

$tiTv>s (Bf4 (c) , (e) mm.) o 

[0 0 4 4] 

aii^'^;!/ THj ih^>i^:7.^ r:r>j ) «i^7()^5f5€> <fc ei ic?^^$nTv\^ 

4 (b) , (c) #m) o -t^jtt)-^. mm4:iz^-^n^^oK. y^^v^y^h 

'^yPiT.^TRZ, TRACDytyM^T off 2};f3iz^\^^x:^4 h^y 
i^x^TRi, TR3<z):r>»l^r o n 1 —:&::^4y^y^'h^y 

i/'X^TR 1, TR3®:r:7il^T o f f 1 |:^^CfeV^T>^>r ^ > h ^ > 
^TR2, TR4(D7i'ymmr o n2t)m&^tl^o 
[0 0 4 5] 

t^mnVX. CCD F^-f A<Z)«^$:^^o 1^ K^-^' h^>>i:7T 

^^m^f-^-t^i^yzrm^^ i, ■mnmn^m^^-v-ii^y':rmm^ 2, iS(X^m 

StK^-f :/ia8|3 3^S:^i^T^^$tiS„ ^I3> >K>if >^=^-v/\°i/^C 1, 

C2. C3. ^ij^^J^Z/^Cont^i-i.^ K^-f A{C^#t-t $ tlSo 

[0 0 4 6] 

:tr«ffiVo u t hhxm^-zVD-Dfim^n. l^m:^J«HVo u t li^mffilS 
^fli5^-V-S^'jK>>^lllM&3 2;S.t)ffiaCK^>r:/|lfg&3 3 lCffi;d$4x<g>o 
[0 0 4 7] 

*fc> l^«jaE^^M5^-v-i;^^3K>:/iai^3 2li, M;^«$feCDEIl ic^bfccfce) 
mUy^^ v^y^h'yyV:^^TR 1, t r 2 iiP^-v*;i/MMO s h^>$^'a 



1 3 
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MMO S b^>s;::^^®V-^ («M{l!f^^) tt_hfB/ - FN 1 icg^^$ti> - 

[0 0 4 8] 

(1) >?.-f ^);5^>i5^N^>y:7.^TR 1, TR2, T R 3 SmffiSr^C 
5S^LT*^&#h^>e/'>^.^TR 1, TR2, T R 3 ® y-X«JE (7 - FN 1 
. N2, N3®«m) Vnl, Vn2, V n 3 Sr^^fb^-fr-S <i: ^ LT V^S„ ^ 
©fcto, X>f ^:y^>^^*h^:yi;x^TR 1. TR2, T R 3 ©X>r 5^>y^lC 

:5:tf7- F«ffiVn 1, Vn2, V n 3 ®^g& 

[0 0 4 9] 

(2) CMO S-f ^ 1, 2, 3, 4 (DN^^r :^;VMMO S h^yP:^^ 

<D\/-yi.t^^s^y^^ v'f-y^h^yt^y^^TRi, tr2, tr3, tr4od 

^yPy^^TRl, TR2, TR3, T R 4 (0:tyW!fiF<Dmi^^MMil't^¥- 

hmm imm^uy^m^<t>T 1, *t2, ^ts, 0T4) 

[0 0 5 0] 

(3) ^-r^ >^M^I1I1^2 0 j;oT, X-f^y^^y h^>t>^X^TR 1. 
TR2, TR3, TR4 <Z)#PS-r-2> ^^>^^':^^3^)'^I^^^C:^>•r-53i:©J&V^ 
M^^n^y^fl-^-^ T 1, 4>T2, 4>T3, * T 4 5?)^?^^ S n -5 = ^(Dtzi^). ^ 

h^>e;>'X^TR 1, TR2, TR3, T R 4 tC:^^:^Mjt«M®^^tl-5 r 
^l*^R&lh$tl, mh'^yVy.^TRl, TR2, TR3, T R 4 (DMMISA^tBl^ 



1 4 
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[0 0 5 1] 

(4) «JE^g|JC|^LTX>r ^y^>^h^>$>'X^TR 1, TR2, TR3, 
[0 0 5 2] 

[0 0 5 3] 

[0 0 5 4] 

[0 0 5 5] 

o 

[0 0 5 6] 
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R2, TR3, TR4©y-xs;g:tJ^Ki^-f >D^cov^TzltlS:® 1 fe<sv\«ig 

[03] :^mmizti^ti':s>^^-p^y:fmmc'D\,^x'e(Df$2(Dmm<Dmm 
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